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(57)Abstract: 

PURPOSE: To prevent occurrence of supply obstacle for 
an oxidator gas and associated drop of the power 
generating performance resulting therefrom by 
precluding condensation of the water/moisture in a 
downstream oxidator passage: 

CONSTITUTION: A unit cell 1 formed by arranging a fuel 
electrode 3 and an oxidator electrode 4 on the two 
surfaces of a solid high-polymer electrolyte film 2 and a 
bipolar plate 5 having a fuel gas passage 6, oxidator 
passage 7, and their inlet cell manifold and outlet cell 
manifold are laid one over the other to form a stack. 
From the inlet cell manifold, a reaction gas humidified in 
advance is supplied to prevent the solid high-polymer 
film from drying. Therefore, the arrangement further 
includes a condensate removing means 30 consisting of 
an unhumidified oxidator supplying part 37 formed as a 
groove in the middle between the inlet cell manifold 1 7 
on the oxidator passage side and the outlet cell manifold 
27 and a water absorbing material 39 which is 

accommodated in the area from the supplying part 37 to a part of the oxidator passage 
upstream of the supplying part. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The single cell which consists of the fuel electrode and oxidizer electrode which were 
allotted to the solid-state poly membrane which has ion conductivity, and its both sides by 
sticking The fuel gas path formed in both sides of a gas impermeability board as a concave, an 
oxidizer path and its entrance cell manifold, an outlet cell manifold It is the solid-state 
polyelectrolyte type fuel cell equipped with the above, and it has the water-of-condensation 
removal means which consists of a feed zone of the non-humidified oxidizer gas formed in the 
middle of the entrance ceil manifold by the side of the aforementioned oxidizer path, and an 
outlet cell manifold as a concave, and water absorption material contained so that it might apply 
from this feed zone to a part of the upstream oxidizer path and a gas stream might not be 
checked, and is characterized by the bird clapper. 

[Claim 2] The solid-state polyelectrolyte type fuel cell according to claim 1 which is contained 
so that water absorption material may be missing from a part of the upstream oxidizer path from 
the outlet cell manifold by the side of an oxidizer path and may not check a gas stream, and is 
characterized by the bird clapper. 

[Claim 3] The solid-state polyelectrolyte type fuel cell according to claim 1 or 2 which water 
absorption material penetrates a stack to the feed zone or outlet cell manifold of non-humidified 
oxidizer gas, and opens for free passage to it and which the one side of the header of a couple is 
also filled up with, respectively, forms the exhaust passage of the water of condensation, and is 
characterized by the bird clapper. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control structure of the moisture in the 
solid-state polyelectrolyte type fuel cell which used the solid-state poly membrane as an 
electrolyte film, and the solid-state polyelectrolyte type fuel cell which receives supply of the 
reactant gas humidified especially beforehand. 
[0002] 

[Description of the Prior Art] Drawing 4 is the cross section in which, and showing it, and the 
single cell 1 consists of a solid-state poly membrane 2 which has ion conductivity, and the fuel 
electrode (anode) 3 and the oxidizer electrode (cathode) 4 supported so that it might stick to 
the both sides. [ the single cellular structure of the conventional solid-state polyelectrolyte type 
fuel cell ] [ **] [ type ] Moreover, the bipolar plate 5 which pinches the single cell 1 consists of a 
gas impermeability board which has conductivity. By supplying the oxygen (or air) as an oxidizer 
to the oxidizer path 7 formed in the fuel gas path 6 formed in the field side which touches the 
fuel electrode 3 as a concave as a concave in the hydrogen as fuel gas at the field side which 
touches the oxidizer electrode 4 Power generation based on electrochemical reaction is 
performed by inter-electrode [ of the couple of the single cell 1 ]. In addition, the output voltage 
of the single cell 1 constituted in this way is less than [ 1V ] and a low, and the solid-state 
polyelectrolyte type fuel cell (stack) of desired output voltage is obtained by carrying out the 
laminating of the single cell 1 and the bipolar plate 5 alternately [ two or more layer ], and 
constituting a stack. 

[0003] On the other hand as a solid-state poly membrane 1 which has ion conductivity For 
example, the thing using the par fluorocarbon sulfonic-acid film (the U.S., Du Pont, tradenarrie 
Nafion) which is a proton exchange film as an electrolyte film is known. They are 20 ohm-cm at 
ordinary temperature by having and carrying out the saturation water of the proton (hydrogen 
ion) exchange group into a molecule. While the following specific resistance is shown and 
functioning as a proton conductivity electrolyte, it functions also as a diaphragm which prevents 
mixture of fuel gas and oxidizer gas. Namely, the anode reaction (H2 ->2H++2e-) which 
decomposes a hydrogen-content child into a hydrogen ion and an electron in an anode (fuel 
electrode) side A cathode reaction is performed, respectively, in a cathode (oxidizer electrode) 
side, water is generated from oxygen, a hydrogen ion, and an electron — electrochemical 
reaction (2H++1/2 02+2e— >H2 O) — Electrochemical reaction which 2 02 ->H2 O [ H2+1/] 
Becomes as a whole is performed, and while generated output is supplied to a load by the 
electron which moves toward a cathode in an external circuit from an anode, water generates to 
a cathode side. 

[0004] As mentioned above, while maintaining the solid-state poly membrane 2 in the saturation 
water state in a solid-state polyelectrolyte type fuel cell in order to maintain highly the 
generating efficiency of a solid-state polyelectrolyte type fuel cell since a film functions as a 
proton exchange film by carrying out the saturation water of the electrolyte film, it is 50- 
lOOdegreeO about the operating temperature of a solid-state polyelectrolyte type fuel cell. It is 
necessary to hold to a grade and to keep low the specific resistance of a solid-state poly 
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membrane. For this reason, after the solid-state polyelectrolyte film 2 of each ** cell 1 has 
carried out the water of the water of a saturation content beforehand, assembly operation of a 
stack is performed. However, if it generates electricity by raising an operating temperature to 
the above-mentioned temperature requirement, a dryness operation of the solid-state poly 
membrane 2 shown below occurs, the solid-state poly membrane 2 cannot be maintained in the 
saturation water state, but the problem that the generating efficiency of a solid-state 
polyelectrolyte type fuel cell falls will occur. Namely, proton 2H+ generated in the anode reaction 
while the water generated by electrochemical reaction by fuel gas and oxidizer gas was carried 
out out of the system In case the inside of a solid-state poly membrane is turned to a cathode 
from an anode and it moves, dryness of a solid-state poly membrane advances by a child's water 
carrying out orientation several minutes, moving to a proton together, and being carried out out 
of a system with fuel gas and oxidizer gas. 

[0005] Then, in order to avoid such a situation, the reactant gas (fuel gas and oxidizer) supplied 
to the reactant gas paths 6 and 7 is humidified, the steam concentration in reactant gas (steam 
partial pressure) is raised, and what was constituted so that evaporation of the moisture from 
the solid-state poly membrane 2 might be suppressed is known, the block diagram in which 
drawing 5 shows the humidification method of reactant gas — it is — the exterior of the solid- 
state polyelectrolyte type fuel cell stack 10 — or the humidification section 1 1 is formed 
adjacently and fuel gas or oxidizer gas is humidified, and it is constituted so that each ** cell 
may be supplied as humidification fuel gas 9F or humidification oxidizer gas 9A 
[0006] 

[Problem(s) to be Solved by the Invention] Several minute child's water carries out orientation of 
the solid-state polyelectrolyte type fuel cell, and it moves to a proton towards an oxidizer 
electrode (cathode) from a fuel electrode (anode) while generation water is generated in an 
oxidizer electrode (cathode) side when the solid-state poly membrane of proton conductivity is 
used as an electrolyte film, as shown also in the above-mentioned reaction formula, for this 
reason — the conventional solid-state polyelectrolyte type fuel cell which supplies 
humidification fuel gas 9F and humidification oxidizer gas 9A — an oxidizer path — 7 side, 
especially, in the downstream of an oxidizer path, in order for the generation water generated in 
an upstream to join humidification oxidizer gas 9A, the moisture in the oxidizer gas by which 
moisture became superfluous and changed into the supersaturation state condenses, and it 
adheres to the internal surface of the oxidizer path 7 

[0007] Drawing 6 is the plan which looked at conventional BAIBO-RAPURE-TO from the oxidizer 
path side, the oxidizer path 7 It is formed as a concave which left the gas-seal side 8 and two or 
more ribs 18 for electric conduction contact to the circumference of one field of the bipolar 
plate 5. The ends are open for free passage to the entrance cell manifold 1 7 and the outlet cell 
manifold 27 which were similarly formed as a concave. Humidification oxidizer 9A which flowed 
into the entrance cell manifold 17 from entrance header 17A of the couple which penetrates a 
stack in the direction of a laminating Oxygen is consumed in process in which the inside of the 
oxidizer path 7 is distributed and flowed, and it is set to offgas 9W, gathers for the outlet cell 
manifold 27, and is discharged outside via outlet header 27B of a couple. 

[0008] However, in order for the generation water from a cathode to serve as a steam and to be 
added in process in which humidification oxidizer gas 9A flows the inside of an oxidizer path The 
moisture which moisture became superfluous, so that it went down-stream, and became 
supersaturation at last near the outlet of an oxidizer path condenses. Since the situation where 
the water of condensation 19 adhering to the front face of a bipolar plate or a cathode blockades 
a part of oxidizer path 7 occurred, the flow distribution of the oxidizer in the oxidizer path 7 
inclined owing to this and the supply obstacle of an oxidizer occurred locally, there was a 
problem of causing power generation performance degradation. Moreover, the water of 
condensation which adhered to the outlet of an oxidizer path at once is difficult to remove, if 
mechanical oscillation is added to a stack or the pressure of reactant gas is not heightened 
momentarily, and the improvement is called for. 

[0009] The purpose of this invention is by preventing condensation of the moisture in an oxidizer 
path downstream to prevent the supply obstacle of oxidizer gas, and the power generation 
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performance degradation resulting from this. 
[0010] 

[Means for Solving the Problem] The single cell which consists of the fuel electrode and oxidizer 
electrode which were allotted to the solid-state poty membrane which has ion conductivity, and 
its both sides by sticking according to this invention in order to solve the above-mentioned 
technical problem, It consists of a stack which carried out the laminating of the bipolar plate 
which has the fuel gas path formed in both sides of a gas impermeability board as a concave, an 
oxidizer path and its entrance cell manifold, and an outlet cell manifold by turns. In what supplied 
the fuel gas and oxidizer gas which were beforehand humidified from the entrance-side cell 
manifold of the aforementioned fuel gas path and each oxidizer path, and was formed so that 
dryness of the aforementioned solid-state poly membrane which carries out on-stream 
generating might be prevented The feed zone of the non-humidified oxidizer gas formed in the 
middle of the entrance cell manifold by the side of the aforementioned oxidizer path, and an 
outlet cell manifold as a concave. It shall come to have the water-of-condensation removal 
means which consists of water absorption material contained so that it might apply from this 
feed zone to a part of the upstream oxidizer path and a gas stream might not be checked. 
[001 1] Moreover, it shall be contained and water absorption material shall become so that it may 
apply from the outlet cell manifold by the side of an oxidizer path to a part of the upstream 
oxidizer path and a gas stream may not be checked. Furthermore, the one side of the header of 
a couple is also filled up, respectively and it considers as the thing whose water absorption 
material penetrates a stack to the feed zone or outlet cell manifold of non-humidified oxidizer 
gas, and is open for free passage to it and which comes to form the exhaust passage of the 
water of condensation. 
[0012] 

[Function] By having constituted so that the water-of-condensation removal means which 
consists of a non-humidified oxidizer feed zone and water absorption material in the middle of 
the passage of an oxidizer path might be established in the composition of this invention Since it 
joins the oxidizer gas which became wet from the upstream in the dry oxidizer gas supplied from 
a water-of-condensation removal means and the steam partial pressure in down-stream oxidizer 
gas is reduced from this While the supersaturation state of oxidizer gas is canceled and being 
urged to evaporation of the water of condensation Since water absorption material absorbs the 
water of condensation condensed to the internal surface of the oxidizer path which touched the 
upstream of a non-humidified oxidization material feed zone and lock out of an oxidizer path is 
prevented, the supply obstacle of the oxidizer gas to an oxidizer electrode catalyst bed is 
prevented, and the function for it to be stabilized and to maintain the power generation 
performance of a solid-state polyelectrolyte type fuel cell is obtained. 

[0013] Moreover, if it constitutes so that water absorption material may be prepared also in an 
outlet cell manifold side, the lock out by the water of condensation of the oxidizer path which 
touched the upstream of an outlet cell manifold will also be eliminated, and the function to 
maintain the power generation performance stabilized more will be obtained. Furthermore, the 
function which penetrates and is open for free passage to also fill up the one side of the header 
of a couple, respectively, for water absorption material to hold the water of condensation in the 
always absorbable state if it constitutes so that the exhaust passage of the water of 
condensation may be formed, and to demonstrate a water-of-condensation removal operation is 
obtained [ stack ] by the feed zone or outlet cell manifold of non-humidified oxidizer gas in water 
absorption material. 
[0014] 

[Example] Hereafter, this invention is explained based on an example. The duplicate explanation 
is omitted by the cross section in which, and showing it, the plan with which drayying 2 looked at 
the bipolar plate in an example from the oxidizer path side, and drawin g 3 being the cross 
sections of the direction of A-A in dr a wi n g 2 , and giving the same reference mark to the same 
component as the conventional technology below. [ the cellular structure of the solid-state 
polyelectrolyte type fuel cell from which drawin g 1 becomes the example of this invention ] [ **] 
[ type ] The single cell 1 which joined the fuel electrode 3 and the oxidizer electrode 4 to both 
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sides of the solid-state poly membrane 1 which has proton conductivity in drawing The fuel gas 
path 6, the entrance-side cell manifold 16, and the outlet side cell manifold 26 are formed in 
bipolar plate 5A by which the laminating was carried out to the fuel electrode side as a concave. 
By supplying humidification fuel gas 9F to the fuel gas path 6 through header ISA of a couple, 
and the entrance-side cell manifold 16, and discharging them through the outlet side cell 
manifold 26 and header 26B While the hydrogen diffused in the fuel electrode 3 contributes to an 
anode reaction, when humidification fuel gas 9F hold a high steam partial pressure, humidification 
of the solid-state poly membrane 2 is performed. 

[0015] Moreover, the oxidizer path 7, the entrance-side cell manifold 17, and the outlet side cell 
manifold 27 are formed in bipolar plate 58 by which the laminating was carried out to the oxidizer 
electrode 4 side as a concave. By supplying humidification oxidizer gas 9A to the oxidizer path 7 
through header 17A of a couple, and the entrance-side cell manifold 17, and discharging it 
through the outlet side cell manifold 27 and header 27B While the oxygen diffused in the oxidizer 
electrode contributes to a cathode reaction, when humidification oxidizer gas 9A holds a high 
steam partial pressure, dryness of the solid-state poly membrane in the upper portion of an 
oxidizer path is prevented. 

[0016] Furthermore, in the case of an example, in the mid-position of the oxidizer path 7 of 
bipolar plate 5B by which the laminating was carried out to the oxidizer electrode side The non- 
humidified oxidization material feed zone 37 which consists of a concave formed in the direction 
which crosses an oxidizer path, The water-of-condensation removal means 30 which consists of 
water absorption material 39 contained so that it might apply from this feed zone 37 to a part of 
the upstream oxidizer path 7 and a gas stream might not be checked is established. Non- 
humidified oxidizer gas 9D is supplied to the mid-position of the oxidizer path 7 via header 37A 
of a couple, and the non-humidified oxidization material feed zone 37. Oxidizer gas 9D dried in 
the oxidizer gas by which moisture became superfluous when generation water was generated in 
an upstream is mixed. While preventing that the oxidizer gas by which the steam partial pressure 
fell flows to a downstream, urge evaporation of the superfluous moisture in an oxidizer path, and 
the water of condensation adheres to the internal surface of the oxidizer path 7 When the water 
absorption material 39 absorbs the water of condensation generated in the oxidizer path which 
touched the upstream of the non-humidified oxidization material feed zone 37, lock out of an 
oxidizer path can be prevented. 

[0017] In addition, as water absorption material 39, the thing which receive water and which it 
excels in chemical stability, and the glass fiber cloth, the glass nonwoven fabric, etc. are [ that 
what is necessary is just wettability and thermal and fiber that does not generate detrimental 
ion ] suitable, and a level difference is prepared in an oxidizer path and a non-humidified oxidizer 
feed zone, and is fixed to the bipolar plate 5 is desirable. Moreover, the distribution of the 
moisture content in the oxidizer gas in an oxidizer path Since it changes with the electrode area 
of the single cell 1, and the amount of supply and its humidification state of humidification 
oxidizer gas 9A While taking into consideration the distribution state of the moisture content in 
the oxidizer path 7 and deciding the position of the water-of-condensation removal means 30, it 
is desirable to control the amount of supply of non-humidified oxidizer 9D to humidification 
oxidizer 9A, and it may be constituted so that a water-of-condensation removal means may be 
prepared in two or more places if needed. 

[0018] In addition, since the distribution of the moisture content in the oxidizer gas in an oxidizer 
path changes with the electrode area of the single cell 1, and the amount of supply and its 
humidification state of humidification oxidizer gas 9A, the position of the water-of-condensation 
removal means 30 and the amount of supply of non-humidified oxidizer gas 9D may be 
constituted so that the distribution state of the moisture content in the oxidizer path 7 may be 
taken into consideration, and the optimal position and an amount may be decided and it may 
prepare in two or more places if needed. 

[0019] Moreover, if it constitutes so that the water absorption material 29 may be formed also in 
the outlet cell manifold 27 side, since the water absorption material 29 will absorb the water of 
condensation of the oxidizer path which touched the upstream of the outlet cell manifold 27 and 
lock out of an oxidizer path will be eliminated, the advantage which can maintain the power 
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generation performance stabilized more is acquired, furthermore, each which opens the water 
absorption material 39 or 29 for free passage to the non-humidified oxidizer feed zone 37 or the 
outlet cell manifold 27 — the headers 37A and 27B of a couple — on the other hand, a header 
side is also filled up, if it constitutes so that the exhaust passage of the water of condensation 
may be formed, water absorption material will hold the water of condensation in the always 
absorbable state, and since it is stabilized for a long period of time and a water-of-condensation 
removal operation is demonstrated, each advantage which can improve the long term stability of 
the power generation performance of a solid-state 
[0020] 

[Effect of the Invention] This invention was constituted so that the water-of-condensation 
removal means which consists of a non-humidified oxidizer feed zone and water absorption 
material in the middle of the passage of an oxidizer path might be established as mentioned 
above. Consequently, while the dry oxidizer gas supplied from a non-humidified oxidizer feed 
zone is mixed in the oxidizer gas which became wet from the upstream, reducing the steam 
partial pressure in down-stream oxidizer gas from this and urging evaporation of superfluous 
moisture The trouble of the conventional technology in which the moisture in oxidizer gas will be 
in a supersaturation state when the water generated to the oxidizer electrode side according to 
electrode reaction joins humidification oxidizer gas, since water absorption material absorbs the 
water of condensation and lock out of an oxidizer path is prevented is canceled. A solid-state 
polyelectrolyte type fuel cell with the high reliability by which the supply obstacle of the oxidizer 
gas produced when the water of condensation blockades an oxidizer path, and the power 
generation performance degradation resulting from this were eliminated can be offered. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section in which, and showing it [ the cellular structure of the solid-state 

polyelectrolyte type fuel cell which becomes the example of this invention ] [ **] [ type ] 

[Drawing 2] The plan which looked at the bipolar plate in an example from the oxidizer path side 

[ Drawing 3] The cross section of the direction of A-A in drawing 2 

[Drawing 4] The cross section in which, and showing it [ the cellular structure of the 

conventional solid-state polyelectrolyte type fuel cell ] [ **] [ type ] 

lDl3y^h}K3l The block diagram showing the humidification method of reactant gas 

[Drawing 6] The plan which looked at conventional BAIBO-RAPURE-TO from the oxidizer path 

side 

[Description of Notations] 

1 Single Cell 

2 Solid-state Poly Membrane (Proton Exchange Film) 

3 Fuel Electrode (Anode) 

4 Oxidizer Electrode (Cathode) 

5A The bipolar plate by the side of a fuel electrode 

5B The bipolar plate by the side of an oxidizer electrode 

6 Fuel Gas Path 

7 Oxidizer Path 

8 Seal Section 

9A Humidification oxidizer gas 

9F Humidification fuel gas 

9D Non-humidified oxidizer gas 

1 0 Stack 

1 1 Humidification Section 

16 Cell Manifold (Fuel Gas Entrance Side) 

26 Cell Manifold (Off-gas Outlet Side) 

1 7 Cell Manifold (Oxidizer Gas Inlet Side) 
1 7A Header (oxidizer gas inlet side) 

27 Cell Manifold (Off-gas Outlet Side) 
27B Header (off-gas outlet side) 

29 Water Absorption Material 

30 Water-of-Condensation Removal Means 

37 Non-Humidified Oxidization Material Feed Zone 
37A Header (non-humidified oxidizer gas supply side) 
39 Water Absorption Material 



[Translation done.] 

http:/ / www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejue 



11/17/2003 



(19)B4:H#l^^if (J P) (12) ^ ^ ^ S (A) 



i^lfl^6 -89730 

C43)il^MB 6 ¥(1994) 3^298 



(SDlnta" 

H 0 1 M 8/04 
8/10 



8821 -4K 



F I 



(2i)ajffi»^ 


iRfffi^-241079 


C71)aj«A 


O00OOS234 










(22)mSH 


TJife 4 ^(1992) 9^100 




#^jlimjl|A$mjl|A$SEQiS$rQ 1 # 1 
















»^jiimjiiA*mjiii«fEBaia«fBa i » i ^ 



















(54) [fiwro^fs:! mtm^^mmsmmmm 



(57) CS*5] 





/Tfl An /s»5^ 



J 



(2) 



!|#M5po6-089730 



^^t. c(Dmmm^^t(D±mmmimm^<D-'mz 

m^mzi ii*^*?. KYbSiJ®i^{BiJotijp-fe;i/V-3js 

[0 0 0 1] 

mmthxm^^Tzmi^is^'i^mmmmmMnm. dttc 

[0 0 0 2] 

■r^:isx^mm\imi>^^f3.r). "toymmnmaizmr^ 

mm\zmmtvxmm^nrzmn^7.m^6\zmn-)Jx 
tLX(D7^m^^ m^tMmm4izmr^mmizmmtv 
xm^^ntzmimm^7\zmimiiiyX(Dmm (sfc 

mxmm.i\:^Km\zm-:^<^m.i)mt)n^, fsi^. z.<d 
<kv\zm^^ntz^±)vi<Dmtims.\tiv&LTti&i^^ 

\zmshx7.i^yif^m0!it^z.t\z^r)^ mmomti 



[0 0 0 3] -i^^rymnm^m-r^mi^^^^m 

■/uh>mmitmmmiiLxmm-r^iit'h\z. m$i:^ 
7.tmmmx<Dm-^^^<mmizhx%mm-t^. t 

:t>tm'f-\Z'»m-t^T y - (H2 -^2H+ +2 

:t>tm'Tf)->i7ii^^^-t^mmtmKm (2h+ +1/ 

2 O2 +2e--*H2 O) V- HRJ5S*t-€-n-?tl 

frl^n, ^#:<»:LTH2 +1/2 O2 O^^S^^-ft; 

[0 0 0 4] ±m(D^3\z. m^m^f'mmnmmnm. 
mx\t, nmKm:^^m^yii^it^z.t\z^K). m\t-y 

m#m»i'm:2^mm^yi^^mizmm-r^^t%\z. m 
i^m^^mmmmmnmm(Dm^mm^ 5 o.~ i o o ° 
c mm\z^mhxm»m^'f-m(Ditm.i^^i&<u^'S!fm 

mitm:fJ:^\z^r)mm.<t^Kmx^0!ivrz7^fim{^\zw 

-i^tci^SftL, «SJ|sf;<f7.. Wt4tm:f37.iiii%\zm9y\zn 

[0 0 0 5] ^z.x. :i<D^ofs.mm^mm-r^rz!i> 
\z. s.K:^U7.mm6:^j^zf7\zmii^t^Rmi}7, mn 

:f}xioj:zmimi) =^imLxRmiix^(D:^m%mm 

mm^i i^mi-yxmniix^fzumitmisx^mm 
V. iimmn:tJx9F^rzmmm<m:^7^9AiiLx 

[0 0 0 6] 



(3) 



4$M¥06-O89730 



mmmi^xmmm^^ 7 <DfHmM\zHm-r^. 
[0 0 0 7] m6\t^^a:>n-(^-y-yu-b^mitM 

-"yzfl^- h 5(D—:^<D^(Dmm\zlix>'-)vm8^i: 

v-7iN-;H< 1 7:feJ;t/ffflD-fe;i/V-Jt?-;H<2 7\zm 
AP'\-viS''- 1 7 Ad^eAP-fejPV-jK-;!^^ 1 7 trS 

xvrzmmm^m 9 a*?, s^^t^jai^ 7 f^^^^vrm 

7 B^mmvTn-mzmm^ri?>, 

[0 0 0 8] mmmim^7.9 A^mimm 

aSTKl 9*«Kfb9JaBS7<7)-SPS:BBS-r-5tVO*^*^ 
5E±L, ^ti*?l^HT^{l:^j3lSS7rt®^Yt:^j©«tn(D 

m\zMtbrciovtAf,irtn-£j^^-r^z.ti!)mm-v$>o. 

[0 0 0 9] z.(D^m<DBmt, wtitmmmTmmTo 
7i<.^(Dmm^m±-r^z.t\zi:K). m^tnwxcDm^^m 

[0 0 10] 

[ilgS^ft-r^/!:J6(7)^a] ±IB^B*/8fifr^/ts6 
\Z. ;iO^H^(rctn«. 'f:t>««ttS:W-r-5a#:igi^}- 

S A-f 5}? - 7 - h t L fcX ^ ^ *^ 



MIBSKbi^J ffiSSffliJ© A P-tr;pv-*-;i/FiffiP-lr;Pv 

^J:«fxo«iS&gi5t, c:0tti^&gi5d^^^©JiMffl»b?fiJa 
gS®-gp CdntT ;^ 0g S fflU U ;5: l» d; 3 JRiffi^ nfc® 
tK *t 1 35^ 6 5 31«l* 1^* ^ g: fiB T S t> © <!: f 

[0 0 11] Sfc, ^^bSiJasS<SiJ®mp-lr;i/ 
V - - K e. -e©±8g{Bys?lb?PJaK®-BPfr *>t*T 

e-Jc, ffiiTK***^, *Jpsi^{bSiJ;«/xo#t$&gp*^t,i«m 
p -t ;i/v - jJn - ;p H fcy^ ^ y ^ * wa L T«af s -en 

[0 0 12] 

i}mmit^mi^^<D±Mm\zmvtcimitmm^(Dpimm 

[0 0 13] Sfc, K*«*ttlP-fe;i/v-5j>-;n^ffli|{c 

t>^tt-5.i;3«fiETti{i. mPir;Uv-7}^-;i/FcD±M 
fflijfcft LfcS?fb^Jai^®^i^7K}r ck ^ MS fcgNl^^n, 

®7K*JS:*JniS®fb?iiJ^fxw«Jl^SPabSt>ttmp-lr 

Tjs F [tT. ^ <y ^ Ma LTSaf^^n^'n 

m^T?>^3m0S(.-rtni. m:^mimmyi<-^mzwsj 

[0 0 14] 

[^iS0tji e^T, z(D§tm^m:ti&mtzm'^\^^xwLm-r 
-5. 0ittci®^Bj<D^iS0ijtc;^sH^^iSi)-^m»®ia 

*5S)|sf«mcD-tr;i<-«jtS:«iC'fbbT*T»fM0. 02tt|| 

mm (c *3 It -5 /NW - 7 :/ - h <£m^bSija8Sfl'j*^ ^ ^ 

0 3ttS2{C;tettSA-A:3&(6]O»fB0"C* 

ztu V ymmj&.^M-t^^w^i^^m. 1 <Dnmzw^m. 

S3*5J:t^Yb»J«S4^^-&bfc^-lr;H«, 
UT*!SiPf:<fxaK6, APfliJ-k;i/V-3l>-;PH 1 6, 43 
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J;i:XWPfiiJ-feJl'V-3n-;i.K2 6*t}^fi£Sn, jPSMSilBf 
■»7.9¥i)^-'1l^<D^yd^- 1 6 A, AP<|iJ-fe;l/V-7jN- 

i^&^^nr^ 'it\ziiKi m^^^^^m 2 ojos^^ff t» 
[0 0 15} ^fc. Bi{bS!iii®4ffiij{r«)i$nfcA*'r3p 

-5:''U'-h5B(ClH!«<i:LT^^b^J31?§7. APfflJ-fe 
;u-7-7)N-jPh* 1 7, *3<i;t;tfiPffiiJ-fe;i'V-7jN-;UK2 

7 A, AP^w■fe;^v-7}^-;^ k 1 7 ^^hxmimm^ 

7tr#t^§$n, mp{giJ-fe;i'-7-7i^-;vh-2 7, 'x^y^;^- 
^b?PJ;*fX 9 Aj5Sfl5l,i7Kil^5)-ffi€r«^-r-5 ^ tJCck^T 

[0 0 16] ^ib\zmmm(Dm^. m\mmmm\zmm 

m\z\t. mimm^^^m-t^i3s^\zm^^nrzmmfs^ 
^ts-^^iximmtitm^^z 7 a:, c<D«$&gi53 7*^e, 

;!^tiJ;'5iRi!ft$nfcK**f 3 9 <hd^e.:/S:«;iiaS7KI^*^ 
S3 07!)iKtt?>n, -^K^'N^yy-S 7 A. ^tSaUmt 
*f«i^8B 3 7 ^ iiSa LT*llPS^^t:?riJ;*/7. 9 Yifimim 

a8S 7 ©ti^fflfiec««&sn, ±.mm-Q^mmm^t 

Bl^k^J;^ X 9 D L , TK^^^i-JE^^ffiT L fc^^t^J 
;*f7.7)tTi)Kfi'JfcjStl. S?ibSiJaiiSF^©iS*J;5:*^i-Oil56 
*flgbTBI{l:SiJa!S 7 ©i^gg®JrjSifig**«#^-r-5©S: 

S5lht-^-rSi:i:fclC. ^UDS^-fb^^^i^gP 3 7 CD±sS 
ffiiJ(C^bfcmib^JaSS(*lT^SKL^c;gi^**®*^^3 9 

tmmr^^ii\z^K). mimm^n^m^mitr^^ 

[0 0 17] tiH. ®:***3 9tbT«, TKJt^tT^fi 

mitnm^^mzwtm.^m\-^xn-(T!?i-vzr\y- h stcs 
m-r^^iii)m'^h\.K ^tz. mitmm^fHxcDmitm 

^m-^T. 9 A(Dmi^m'p^<omm^m\z^^x^^t^ 

COT. mitMm¥^7 f^xoDTi^^mo^ifi^m^mmi^x 
mm^^i:^^3 o(D^m^^st)^tt%iz, tmmt 
m 9 A\zMir^mmm<mi 9 Doymia^m^Mmt^ z. 

izwuf^iiom^-^nx^iK 
[0 0 18] i^is. mmm^ff^x<Dmimt!7.'p(D:n 



*K;**©3 0 (D^miiJizf^mmmimiiT. 9D<Dm 

[0 0 19] ife. tHP-fe;i/V-Jt;-Jl/K2 7ffllltrfe® 

7K**2 9 5^w-^«t5flifi)c-rn«. mp-fe;pv-7ts-;i. 

K 2 7 o±i«(giJ»c:»L/fcmit^Ja8S©JSIi**ffi*«2 

9*^!SiRbTi!fl:^JffiSSOMai&#l^-r-50"l?. 

®xlct* 3 9 *fc« 2 9 =£*iaSg^^b?tij«tii!&8P 3 7 
«mp-t;wv-*-;i/ h* 2 7 icaa-r-5-?-n^ti-?*o 

'N-y^- 3 7 A. 2 7 B-iftl^tKD— ;6F^«y^-{aij{Cfe 
[0 0 2 0] 

mmitmrnf^^^^ ^m^^-^n^^mv rcmmm7.i:}i± 
mmi!j^?><Dmz>rzmim:fJ7.\zm'^v. ciniOTKo 

^^{&-rtthiz. mm7ii^<&7iimmi\ii^xm<tmm 
8S®MSSEa±-r*©-z?, nmKm\z^iommmmm 
\z±^vtc7Siii)mm.wt'(tm:fS7. \zmt>^ zt\z^^xwt 

im:fsx^(D7K'^iimmmikm\zf3:^t^^ommtim(D 

\z^^x^-r^mim:ff7.<D^mm^t. zLtuzt^mr 
"^-mmmmmnmm^mm-r^ z. tatx^^o 

[01] ^<D^m(Dmmm\zf3:^mi^i^^^mMmmm 

nmmoy±:)imm^m^{tvx^irmmm 
[02] mmm\ziin^ju^-yzfu- ht:mimm 

[0 3] m2\zi5»^A-A-;^\^<Dmmm 
[EI 4] ^^^(Dm^m»'i'mmnMmnmm<D±)vm7& 
^m^itvxTn-rmmm 

[0 5] Km:fixo:>mm:^^^^-tzrnyi;m 

[0 6] sesRw/N'-f Ji^ - 5 - h sm^b^waKfiSA^ s 

[^^^CDIKBJ] 

1 

3 (Ty- H) 

4 mibSims (;!jy- K) 
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5 A mnmmm(DA^^-^zfu-h 

5 B mitmmmm<D;u^-^-:fu- h 

6 mm:a7.m^ 

8 i^-Jm 

9 A mmm^miiTs 
9F i}mmM:»7. 
9D mum.mim:^7. 

1 1 jJDS^ 

16 mVfiiT.xu'm 



2 6 ir;i/^-5j^-;i/H (:t7:^/xmPfi'J) 
17 (i^{b»J;*/XAP<By) 

17A 'N^yy- (m^b^J^^/XAPffliJ) 

2 7 (:^7:^/7.aP{BiJ) 

2 7B 's^ya^- (:i-:7;tf;^HiP<H) 

2 9 m.im 

3 0 

3 7 *inSK{l:^^«l&a5 

3 7A 'syy- (*j(rasmYb^:«fx«jji&#j) 

3 9 wm 



[01] 



[02] 



4 i^^mSk J 



^9fi possum 
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/7 A-n -tt/trr-^-jL K 
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